We present an analysis of flare activity in wide binary stars using a combination of value-added data sets from the NASA Kepler mission. The target list contains a set of previously discovered wide binary star systems identified by proper motions in the Kepler field. We cross-matched these systems with estimates of flare activity for ∼200,000 stars in the Kepler field, allowing us to compare relative flare luminosity between stars in coeval binaries. From a sample of 184 previously known wide binaries in the Kepler field, we find 58 with detectable flare activity in at least 1 component, 33 of which are similar in mass (q > 0.8). Of these 33 equal-mass binaries, the majority display similar (±1 dex) flare luminosity between both stars, as expected for stars of equal mass and age. However, we find two equal-mass pairs where the secondary (lower mass) star is more active than its counterpart, and two equal-mass pairs where the primary star is more active. The stellar rotation periods are also anomalously fast for stars with elevated flare activity. Pairs with discrepant rotation and activity qualitatively seem to have lower mass ratios. These outliers may be due to tidal spin-up, indicating these wide binaries could be hierarchical triple systems. We additionally present high resolution adaptive optics images for two wide binary systems to test this hypothesis. The demographics of stellar rotation and magnetic activity between stars in wide binaries may be useful indicators for discerning formation scenarios of these systems.
INTRODUCTION
Stellar age estimation for isolated main sequence field stars is notoriously difficult. A now popular stellar dating method, known as "gyrochronology", is built upon a connection between stellar age and rotation made by Skumanich (1972) , who demonstrated that rotation decreases over time for solar-like stars, and attributed this effect to magnetic braking. Gyrochronology models use the idea that young stars of various initial periods rapidly converge to a single evolutionary track, and spin down as they shed angular momentum via magnetized winds. This rotation evolution allows observers to fit period-mass (or equivalently, period-color) isochrones to populations of stars with reliable rotation periods. However, gyrochronology models are empirically calibrated and not fully refined, resulting in intrinsic age errors of ≥ 10% (Meibom et al. 2015) . Furthermore, calibration of gyrochronology models necessitates the difficult task of obtaining accurate rotation measurements or independent age estimates for large populations of stars, usually from open cluster members. Skumanich (1972) additionally noted a connection between rotation and chromospheric Ca HK activity, which in turn is related to the surface magnetic field strength. The common explanation for the solar-like magnetic field is dynamo generation at the interface between the rotationally decoupled core and convective envelope, or tachocline layer (Barnes 2003) . The angular momentum loss described by Skumanich (1972) is driven by magnetized winds in a process known as magnetic braking. This rough trend between stellar rotation and magnetic activity was first quantified by Pallavicini et al. (1981) , who showed that X-ray luminosity, a tracer of magnetic activity, scaled as L X α (v sin i) 1.9 . Like X-rays, flares are tracers of magnetic activity, arising from magnetic reconnection events on the stellar surface (Cram & Mullan 1979) . Observation of a broken power law decay in flare activity vs. rotation period was made by Davenport (2016) for Kepler stars with spectral types later than G8. Below a critical Rossby number (Ro sat = 0.036 ± 0.004), the magnetic dynamo becomes saturated and tracers of magnetic activity remain constant as the period shortens. The slope of the power law decay in the non-saturated regime is consistent with that of other tracers of magnetic activity, e.g. Hα or X-ray emissions. This result demonstrated the viability of flares as tracers of magnetic activity, however the evolution of flare rates in the age-activity paradigm remains uncertain.
Wide binaries are ideal laboratories for testing the age-rotation-activity paradigm. Wide binaries are observed as pairs of common proper motion stars with separations ranging from ∼1000 to ∼10,000 AU (Moe & Di Stefano 2017) . Though they are weakly bound gravitationally, the odds of tidal capture is low, and thus it is widely thought that these binaries formed from the same progenitor molecular cloud. Indeed, showed consistent metallicity and elemental abundances in wide binaries in the Tycho-Gaia Astrometric Solution (TGAS), further confirming the common origin of wide binary stars. This allows us to make flare activity comparisons between coeval, separately resolved binary components. If flare activity evolves coherently with rotation as the star ages and loses angular momentum, we expect to observe similar flare signatures between stars of similar mass and age. Wide binaries have previously been used as coeval laboratories to compare magnetic activity by Gunning et al. (2014) , who compared chromospheric Hα activity between coeval M-dwarf twins. In a similar fashion, by comparing flare activity levels from known wide binaries in the Kepler field, we can study the universality of flares as a tracer of magnetic dynamo evolution.
In this paper, we test this paradigm with a unique comparison of flare activity between wide binary components in the Kepler field. In §2, we describe the selection process of our sample. In §3, we identify outlier populations in the flare activity comparison space and we explore them by examining mass ratios, physical separations, and rotation periods of the stars in these pairs. In §4 we propose a potential cause of the anomalously elevated flare activity in the outlier populations in this section, and present Adaptive Optics imaging for two targets in the outlier populations. Lastly, in §5 we summarize the key results of this work.
SAMPLE SELECTION
This section describes the constituent data sets that make up our final sample, as well as follow-up observations made examine unexpected behavior in two outlier systems.
Wide Binary Data
Our flare sample comes from the intersection of two datasets, the first of which is the catalog of flare events identified in Kepler light curves by Davenport (2016) . In this study, Davenport searched for flares from all 207,617 stars in the Kepler MAST archive up to and including Data Release 24. The Davenport catalog contains estimates of the relative flare luminosity (L f l /L kp ) for each star. The L f l /L kp metric is defined as the integrated flux from all identified flares, divided by the total flux over the full monitoring period, and is used to quantify overall flare activity. This measures the relative lumi-nosity produced by flares compared with the luminosity emitted in the Kepler bandpass for each star. The L f l /L kp metric was shown by Lurie et al. (2015) to be an effective means of comparing flare activity levels for stars with similar spectral types and distances, such as found in many wide binary systems. Davenport (2016) measured the relative flare luminosity using all events detected as part of an automated survey of flares from all Kepler light curves. For each star, artificial flare injection and recovery tests were used to determine the noise floor for flare recovery. Though the published Davenport sample only included stars with large numbers of high-probability flare events, the survey was run for all available Kepler stars (Davenport in prep) .
Wide binaries in the Kepler field were sourced from a list of 184 pairs with measured rotation periods compiled by Janes (2017) . These wide binaries were vetted by identifying co-moving stars using their proper motions, although Janes (2017) notes that up to 15% of these binaries may be false positives. This data set included measured angular separations and rotation periods for these pairs, however does not include radial velocity measurements for these pairs. The intersection of these data sets provided L f l /L kp estimates, masses, and rotation periods for 184 verified wide binaries in the Kepler field.
Additional filtering was performed to ensure the activity from at least one component in each pair was high enough to be distinguishable from background noise. Our final sample contained 58 pairs with at least one component satisfying a relative flare luminosity criteria of L f l /L kp > 10 −7 , and 49 systems that satisfy this criteria in both components. Table 1 contains properties for all 116 stars in the final sample. To characterize this final sample, Figure 1 displays each star in color (mass)-period space, connected to its binary counterpart. Here we use the g − i color adopted in Davenport (2016) as a proxy for mass, as it has been used previously to track the main-sequence stellar locus for FGKM stars (e.g. Covey et al. 2007 ).
Adaptive Optics Imaging
In addition to the wide binary sample, we also obtained follow-up Adaptive Optics observations for two systems in our sample. We used the NIRC2 narrowfield infrared camera mounted on the Keck II Adaptive Optics (AO) system. The NIRC2 camera was operated in 9.9 mas/pixel mode, resulting in a ∼10" field of view. 18 stars in our sample had no available g − i color in the Kepler Input Catalog. Primary (higher mass) components are labeled blue, secondary (lower mass) components are labeled red. This figure is similar to Figure 11 from Janes (2017) , which displays common proper motion pairs in period-color space. The Sun has been added for reference.
• KIC 7871442: Kp, 4 dithers with 5-10 second integrations
• KIC 7871438: Kp, 3 dithers with 5 second integrations
• KIC 10536761: K, 6 dithers with 2 second integrations
• KIC 8888573: K, 4 dithers with 1-2 second integrations
For each of the four targets, the dithered images were bias and flat corrected, and then manually aligned and median-combined. These data are discussed further in §4.
ANALYSIS
With our sample of 58 flaring wide binary pairs, we compared flare activity between the components, with the expectation that coeval stars of similar mass should display 1-to-1 flare activity levels. After observing large scatter in the relative flare luminosity between A-and B-components, we sort the sample into three distinct populations.
Flare Activity Comparison
The combination of data sets described in §2 allows us to directly compare flare activity in coeval wide binary components. Figure 2 compares the relative flare luminosity of the primary star (A-component) vs. that of the of the secondary star (B-component) for the 58 pairs in our sample. Here we use L f l /L kp , defined in Lurie et al. (2015) and Davenport (2016) , as the relative flare luminosity of a single star. In the age-rotation-activity paradigm, we expect coeval, equal-mass stars to exhibit similar flare luminosities, thus following the 1-to-1 line in Figure 2 . For coeval stars with lower mass ratios, the secondary is expected to have higher activity (e.g. West et al. 2008; Douglas et al. 2014) , and therefore fall above the 1-to-1 line in Figure 2 . While many wide binary pairs appear to satisfy the expected age-activity relationship, some do not. Note, no comparable white light flare luminosity data is available for the Sun, and thus we cannot yet add it to Lurie et al. (2015) is added for comparison (orange star). While not in our sample, GJ 1245AB represents an ideal example of coeval binary components with equal and detectable flare rates.
To better understand the activity scatter in Figure  2 we have highlighted several important regions of this parameter space in Figure 3 . Our sample was generated in §2 by requiring at least one component of each binary have a relative flare luminosity from Davenport (2016) of log(L f l /L kp ) > −7. However, since Davenport (2016) only provides statistical uncertainties that are too small to be useful for our analysis, we opted to further cull our sample of any systems where both components had log(L f l /L kp ) < −6, eliminating two binaries in the red region of Figure 3 .
While episodic outbursts of flaring can explain modest deviation from the 1-to-1 line in Figure 3 , they do not account for the significant deviation of pairs in the green and blue regions. Solar-like activity cycles are known to exist on other stars with outer convective envelopes (e.g. See et al. 2016 ), which we expect to cause intrinsic scatter about the one-to-one line of flare activity for normal, equal-mass stars in this space. The only robust measurement of the variation in flare rate over the course of a magnetic activity cycle comes from the Sun, where the flare rate has been observed to vary by approximately an order of magnitude (Veronig et al. 2002) . We therefore conservatively classified binary pairs whose flare activity was within a ±1 dex region of the one-to-one line as being consistent with normal activity cycles. This selected a sample of 48 binary pairs where the flare activity from both stars is consistent with a single age-activity evolution for stars of equal mass. The presence of a majority of such systems in our sample is a strong validation of flares as a valuable tracer of stellar magnetic activity.
However, many binaries in our sample do not have equal masses, and lower mass stars are known to have longer magnetic activity lifetimes (West et al. 2008) . Therefore, in Figure 3 we have circled 33 pairs with mass ratios > 0.8 to emphasize that: a) Most pairs in the yellow region are roughly equal mass binaries and b) Some pairs in the outlier regions have mass ratios near 1, so their elevated flare activity cannot be explained by a disparity in mass. For binaries with mass ratios less of q < 1, we would generally expect the secondary component to have a higher relative flare luminosity at any age, and as a result to cause points to scatter above the line of unity in Figure 3 . We will explore the potential impact of stellar mass ratios further in §4, but note that seven systems in Figure 3 had relative flare luminosities with the B-component modestly higher than the A-component, consistent with this model.
Interestingly, a small number of wide binary systems exhibit a significant asymmetry in the relative flare luminosity between the A-and B-components. These have been selected in Figure 3 as systems where only one component would be considered active in Davenport (2016) , i.e. having log(L f l /L kp ) > −4 for only one stellar component. A total of 10 systems met this criteria, with 7 having significantly higher activity in the B-component, and 3 in the A-component. We call these systems "outliers" throughout the rest of this analysis, as they violate multiple expectations for the age-activity paradigm for coeval stars. Light curves for two examples of these outlier systems are shown in Figure 4 . While the flare activity asymmetry of the green points (B-component more active) in Figure 3 is larger than we would predict, the asymmetry of the blue points (A-component more active) are completely unexpected, and are an important challenge to the formation and evolutionary theory of wide binary systems.
The presence of the "outlier" systems found in Figure  3 , i.e. those with vastly different flare activity levels between binary components, is an unexpected result of this study. We note one possible explanation is that these systems are not true wide binaries, and instead chance alignments of stars with similar proper motions. Indeed, the Janes (2017) catalog estimates a contamination rate of ∼15%, similar to the occurrence rate of stars in our "green" and "blue" regions. However, Janes (2017) also produced a probability metric for chance association of proper motions given the local density of stars in the Galactic field. In Figure 5 we show the distribution of this probability metric for the "normal" (yellow) and "outlier" (blue and green) systems. The outliers are not preferentially more likely to be contaminated by associated stars, and we therefore assume this population is astrophysical.
Possibility of Chance Alignments
The presence of the "outlier" systems found in Figure  3 , i.e. those with vastly different flare activity levels between binary components, is an unexpected result of this study. We note one possible explanation is that these systems are not true wide binaries, and instead chance alignments of stars with similar proper motions. Indeed, the Janes (2017) catalog estimates a contamination rate of ∼15%, similar to the occurrence rate of stars in our "green" and "blue" regions. However, Janes (2017) also produced a probability metric for chance association of proper motions given the local density of stars in the Galactic field. In Figure 5 we show the distribution of this probability metric for the "normal" (yellow) and "outlier" (blue and green) systems. A two-sample K-S test of the outlier probability distribution versus the normal population gave a p-value of 0.83, indicating that the outliers are not preferentially more likely to be contaminated by associated stars.
It has previously been suggested that wide binaries may form via multiple separation scenarios, such as three body dynamics, radial migrations, interactions with cluster members or turbulent fragmentation (Lee et al. 2017) . These different formation channels may result in a range of system separations. Dhital et al. (2015) suggest the presence of two separation populations in SLoWPoKES-II sample, which might indicate different formation or dynamical histories. However, recent work by has detected no evidence of bimodality for projected separations s 1 pc in the Tycho-Gaia astrometric solution (TGAS) catalogue. Figure 6 displays the distribution of projected physical separations in AU for all three activity populations. No noticeable difference in physical separation is seen between the different activity populations. Though our sample is small, we see no evidence of a bimodal or broken distribution. This suggests that whatever mechanism is responsible for the observed activity asymmetry of the outlier systems does not affect the present day physical separation of the system, or does not affect it enough to detect in such a small sample of systems.
To better understand the origin of these unusual systems, we explore various properties of the binaries, including mass ratio and rotation periods of the constituent stars. Number of binaries Figure 6 . Distribution of projected physical separations between wide binary components for each activity population defined in Figure 3 . No clear differences in separation distributions can be seen for the three different configurations.
The Impact of Mass Ratio
Stars of different masses develop along different evolutionary tracks, adding a parameter degeneracy to the age-rotation-activity relation. Lower-mass stars are more active and have longer active lifetimes, resulting in a wide binary with a low mass ratio displaying elevated flare activity in the secondary component. To examine this potential cause of the green & blue populations seen in Figure 3 , the mass ratio and L f l /L kp ratio is shown for each system in our sample in Figure  7 and the distribution of mass ratios for each population is shown in Figure 8 . The distribution of systems in this space is unexpected given the fact that low mass companions are expected to display enhanced activity. While many binaries in the green and yellow populations display low mass ratios, two systems in the green activity bin have mass ratios > 0.9. These systems defy the expectation that same-mass and same-age stars should display similar flare rates. For example, the pair highlighted in Figure 7 contains two K dwarfs with a mass ratio of 0.98, but one of the stars, KIC 7871438, has a flare luminosity ratio over 3 dex greater than its companion, KIC 7871442.
Using the flare frequency evolution model of Davenport et al. (2017 in prep) , we created a model of the relative flare luminosity evolution for binary stars. We explored mass ratios in the range 0.5 < q < 1, consistent with those found in our sample in Figure 8 . Flare rates were calculated for ages between 10 Myr and 1 Gyr, and the flare frequency distribution was integrated for six orders of magnitude in energy for both stars. As expected, the lower-mass components demonstrated higher relative flare luminosities, and the systems evolved along nearly straight lines in the space of Figure 3 . For the lowest mass ratio systems in our sample, q = 0.5, the B-component had relative flare luminosities of ∼1.5 dex above that of the A-component. This model suggests that the binary mass ratios can explain the modestly higher B-component systems above the one-to-one line in 3, but not the outliers in green, nor those in the blue with the more active A-component.
To examine if low mass ratio systems are overrepresented in the outlier populations, we computed a K-S test on the yellow versus the blue and green populations together. This resulted in a p-value of 0.2678, indicating that we cannot rule out the null hypothesis that the green/blue and yellow samples are drawn from the same distributions. However, given the small sample size, this K-S test cannot prove that the green and blue populations are not uniformly distributed.
The Rotation -Activity Connection
While the mass ratio could explain a spread in activity for some of the wide binaries in our sample, many pairs in the asymmetric activity populations have mass ratios near one. This opens the possibility that rotationallydriven surface magnetic activity is different in these pairs. Rotation periods for all stars in our sample were provided by Janes (2017) via the autocorrelation function. In Figure 9 , Rossby number (P rot /τ ) versus L f l /L kp are shown for components in each of the activity populations described in Figure 3 . Rossby number is a Figure 8 . Distribution of binary mass ratios for each activity configuration. The apparent uniformity of the green and blue distributions raises doubts as to whether mass ratios can be considered the sole reason for the activity asymmetry seen in Figure 3. dimensionless parameter used to normalize rotation periods in variable-mass stellar populations. It is defined as P rot in days divided by τ , the convective turnover timescale. The overall trend between Rossby number and flare activity seen in Figure 9 for all stars generally follows the rotation-flare connection found by Davenport (2016), serving as a further validation of flares tracing the rotation-generated magnetic activity. In this space we find that for outliers, the more active component always has a smaller Rossby number (faster rotation). This observation indicates that rotation, not mass, is the driving factor of the pairs in the green and blue populations. For pairs with mass ratios near 1, rotation periods are the only property that can explain the wide scatter in flare activity seen in Figure 3 . Indeed, Janes (2017) noted many wide binaries where gyrochronology relations gave disparate ages between A-& B-component. The overall trend between rotation and activity in this space suggests that these systems are individually consistent with a single rotation-activity relation, but may not conform to a single age-rotation relation.
HIERARCHICAL TRIPLES & THE EFFECTS OF TIDES
The rotation and activity asymmetry seen in a fraction of our equal-mass outlier binaries indicates that the spin of one star in these systems has been perturbed from the expected rotation evolution and angular momentum loss. The most surprising feature of our results is the existence of objects in the blue population in Figure 2 , where the higher-mass star appears to be rotating anomalously fast, as we would naively expect the lowermass star to be more sensitive to tidal forces. These outlier systems may therefore be due to tidal spin-up by an unresolved third companion around the affected star. Dynamical three-body models (e.g. Toonen et al. 2016) 10 2 10 1 10 0 10 1 Ro (P rot / ) have shown that hierarchical triple systems display complex behavior such as Lidov-Kozai cycles that give rise to enhanced tidal effects, which could alter the observed rotation rate. Dhital et al. (2015) describes multiple formation channels for wide binary systems that result in high fractions of triple and quadruple star systems, although they note that no particular pathway appears to be dominant. We further believe the likelihood of our outlier systems containing many third bodies is plausible because a significant fraction of low-mass stars (∼ 10%) are in the field are triple or higher multiplicity systems (Tokovinin 2008) .
Besides tidal spin-up from a third body, we have considered two alternative explanations for the anomalous rotation periods observed in this work. The first is that these outlier systems are pairs of young stars that have yet to converge to a single mass-rotation evolutionary track, such as those described in Agüeros et al. (2011) . These rotation evolution tracks show that while young, low-mass stars may have a large spread in the P rot -mass space, and they will eventually converge to a single evolutionary track useful for gyrochronology. These young star models predict that higher mass stars will spindown to their main sequence rotation track faster than low mass stars. This model could possibly explain our green outliers, where the A-component is rotating slower than the B, but not the blue outliers. Furthermore, the latest type stars in our sample (∼ 0.4M ) should converge after ∼1 Gyr. As field stars, the stars in our sample likely have ages older than 1 Gyr, so the anomalously fast rotators are unlikely to be young, low-mass stars that have yet to converge to a single evolutionary track.
A second alternative to the tidal spin-up hypothesis is the possibility that the affected systems are too old for gyrochronology models to accurately predict their ages. A recent study by van Saders et al. (2016) found unexpectedly rapid rotation in older main sequence stars, particularly those with a Rossby number above Ro crit = 2.16. While all GKM stars reach Ro crit = 2.16 on Gyr timescales, higher mass stars will hit this critical rotation limit earlier than lower mass stars, resulting in a possible rotation disparity where the A-component is rotating faster than expected compared to the Bcomponent. However, as shown in Figure 9 , the outlier stars in our sample have Rossby numbers below ∼2. Further, this model cannot explain the green population, with anomalously fast rotating B-components.
As a proof-of-concept for our tidal spin-up hypothesis, we searched for previously unresolved tertiary companions using Adaptive Optics (AO) imaging. The observations of these stars is described in §2.2, and the resulting images are shown in Figure 10 . Small, nearby bright points in the images are speckles from the AO imaging, which we confirmed as having an apparent separation that increased as a function of wavelength. We targeted the four objects whose light curves were shown in Figure  4 , which were selected as having significant flare activity asymmetry between A-and B-components, as well as mass ratios near q = 1, making them strong candidates for possessing a tertiary star.
KIC 10536761, an anomalously fast rotating Acomponent, was found to have a low-contrast (∼0.8 mag fainter) companion at 0.58" angular separation (87 AU physical separation), as shown in Figure 10 . Upon closer analysis, this companion is also evident in the original Kepler light curve from Figure 4 , which shows possibly two periodic signals. We generated a LombScargle periodogram of the KIC 10536761 long cadence data, which revealed two potential rotation periods: the 5.65 day period reported by Janes (2017) , and a ∼1.1 day period that can be seen as a smaller amplitude modulation of the light curve. However, we cannot distinguish which star each period belongs to from the Kepler data alone, wherein the system is unresolved. Note also: the presence of this low-contrast third body means KIC 10536761 is not strictly speaking the highermass component of this wide binary. Updated mass estimates for this newly discovered triple star system are needed.
However, no triple star was discovered in the AO data for KIC 7871438, the anomalously fast rotating B-component. This could be due to either the tidal spin-up occurring from a companion too close for our AO data to resolve, or from a companion that was previously ejected from the system. Alternatively, this may indicate that tidal spin-up is not the sole cause of these outlier systems. These systems are therefore good candidates to search for close companions. The occurrence rate of these outliers, particularly the ratio of blue to green systems, may put an independent constraint on tight, hierarchical triple star formation and evolution.
Beyond the presence of a third body, two other factors are important for the tidal spin-up of stars into the discrepant rotation periods we observe today. The first is the tightness of the interaction. The strength of the tidal force decreases as F T ∝ 1/r 3 , meaning an interaction with a third companion would have to occur at very close orbital separations in order to exert a sufficient tidal spin-up on the affected star. Lurie et al. (2017) recently found in a sample of unresolved Kepler eclipsing binaries that tidal forces affected stellar rotation for systems with orbital periods shorter than 30 days, and typically led to orbit-spin synchronization for orbital periods shorter than 10 days. The faster rotators in the outlier pairs from our sample predominantly display P rot < 10 days. However, at 87 AU physical separation, the inner binary of KIC 10536761 has an orbital period P >> 30 days, which casts doubt on the potential for a tidal spin-up in this system in its current configuration. The inner binary may have been tighter earlier in the history of the system.
The second factor to consider is when the spin-up interaction occurs. The conclusion that tidal spin-up may be the mechanism responsible for pairs in the green and blue populations with mass ratios near q = 1 relies on the assumption that both stars follow rotation evolution tracks such as those described in Barnes & Kim (2010) . If tidal spin-up is the mechanism through which the observed asymmetry in L f l /L kp is introduced, then the spin-up must have occurred after the stars converge to a single evolutionary track in period-mass space. Otherwise, the rotation periods of the spun-up star and its unperturbed counterpart would converge back to the same P rot . As field stars, the stars in our sample are older than the convergence age of the latest stars in our sample, so the anomalously fast rotators are not simply young, low-mass stars that have yet to converge to a single evolutionary track. Furthermore, the critical Rossby number described in van Saders et al. (2016) may provide an upper limit on when the spin-up occurs. Cooler, less massive stars reach Ro crit at later ages, with the coolest stars (T ef f = 5250 K) reaching Ro crit = 2.16 at ∼ 6.5 Gyr, providing a constraint on when the spin-up can produce the observed effect on the star's age-rotation-activity profile.
SUMMARY
By combining a list of known wide binaries in the Kepler field to estimates of their relative flare luminosities, we have performed a unique comparison of flare activity in resolved, equal-mass binaries. From this sample, we made the following observations:
1. Flare activity comparison of 58 wide binaries found 48 systems consistent with current agerotation and rotation-activity expectations.
2. Four systems defied the age-rotation-activity expectation for coeval, equal mass binaries. Two displayed anomalously elevated activity in the secondary component, while the other two displayed anomalously elevated flare activity in the primary component.
3. In the rotation-activity space, the outlier systems universally displayed faster rotation in the star with the higher flare rate, consistent with the Davenport (2016) flare catalog as well as with other tracers of magnetic activity.
4. Adaptive Optics follow-up observations revealed a previously unresolved tertiary in an equal-mass outlier system, reinforcing the possibility that the anomalous rotation-activity behavior could be due to dynamical effects such as tidal spin-up.
While discerning the mechanism behind the unexpected rotation-activity of the outlier systems is beyond the scope of this paper, the fact that the majority of this sample follows the expected age-activity-rotation relation is a significant validation of flares as tracers of stellar magnetic activity. Larger samples of wide binaries with more robust filtering for contaminants may serve to more strongly validate this initial finding. Some/all of the data presented in this paper were obtained from the Mikulski Archive for Space Telescopes (MAST). STScI is operated by the Association of Universities for Research in Astronomy, Inc., under NASA contract NAS5-26555. Support for MAST for non-HST data is provided by the NASA Office of Space Science via grant NNX09AF08G and by other grants and contracts.
Some of the data presented herein were obtained at the W. M. Keck Observatory, which is operated as a scientific partnership among the California Institute of Technology, the University of California and the National Aeronautics and Space Administration. The Observatory was made possible by the generous financial support of the W. M. Keck Foundation.
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